Column chromatography of the n-butanol extract of the stem of Ardisia kivuensis (Myrsinaceae) led to the isolation of a new triterpenoid saponin, ardisikivuoside (1) {3-O-β-D-xylopyranosyl-(1→3)-β-D-glucopyranosyl-(1→4)-β-D-xylopyranosyl-3β-hydroxy-13β,28-epoxyoleanan-16-oxo-30-al}. The structure was elucidated on the basis of spectral studies.
Ardisia kivuensis Taton (Myrsinaceae) is widely distributed in Mount Koupe and Mount Oku in Cameroon [1a,b] , where the stem is used in traditional medicine to treat venereal diseases. Recently, more and more novel triterpenoid saponins have been isolated from the Ardisia species [2a-c] . Previous chemical studies have shown that these triterpenoid saponins are the main compounds in this genus. Hence, we were interested in the n-butanol extract of A. kivuensis in a search for saponins. Here, we report the isolation and structural elucidation of a new triterpenoid saponin (1). Structure elucidation was accomplished mainly on the basis of 1D and 2D NMR spectra and mass spectrometry.
Compound 1, a white powder, showed a pseudomolecular ion peak in the HRESIMS (positive mode) at mz 919.3158 M+Na + , corresponding to the molecular formula C 46 H 72 O 17 Na. The glycosidic nature of 1 was shown by strong IR absorptions at 3112 and 1134 cm -1 , characteristic of hydroxyl groups and glycosidic linkages, respectively [3] . The IR spectrum also showed two bands for carbonyl at 1714 and 1712 cm -1 . The 13 C NMR spectrum displayed 46 signals (Table1), of which 30 were assigned to the aglycone; the remaining 16 were indicative of the presence of three sugar units. The six methyl carbon signals at δ 16.6 (C-25), 16.8 (C-24), 19.3 (C-26), 22.4 (C-27), 24.4 (C-29), and 28.4 (C-23), two downfield carbon signals at δ 76.0 (C-28) and 87.5 (C-13), and two carbonyl signals at δ 207.5 (C-30) and 215.3 (C-16) indicated that the aglycone part of 1 was related to cyclamigenin B [4a-c] . The C-20 carbon signal, which usually appears at ca 48-50 ppm, was not observed because this zone was overlapped with the solvent (MeOD) signal. The 1 H NMR spectrum of this aglycone showed six singlets for angular methyl groups at δ 0.85 (H-24), 0.91 (H-25), 0.98 (H-29), 1.05 (H-23), 1.09 (H-27) and 1.25 (H-26), characteristic of pentacyclic triterpenoids. In addition, there were other significant signals at δ 3.15 (1H, dd, J = 4.1; 11.8, H-3), 9.40 (1H, s, H-30, aldehydic proton) and a pair of geminal protons at δ 3.35 and 3.94 (d, J = 8.1), corresponding to the oxymethylene protons H-28 (Table 1) . Based on the above findings, the aglycone moiety was recognized to be cyclamigenin B (3β-hydroxy-13β, 28-epoxyoleanan-16-oxo-30-al) [4a-c] . The 1 H NMR spectrum of compound 1 displayed signals for three anomeric protons at δ 4.20 (Table 1) . 1 H and 13 C chemical shifts of each monosaccharide residue were assigned starting from the anomeric protons using 1 H-1 H COSY, HSQC and HMBC spectra (Fig. 2) . This allowed the identification of one glucosyl and two xylosyl units. The coupling constants observed for the anomeric protons (7.6-8.1 Hz) suggested that the anomeric configurations of glucose and xylose were of the β form [5] . The sequence of the oligosaccharide chain was established from 13 C chemical shift differences between individual sugars [5] and from HMBC experiment. The cross-peak correlation observed in the HMBC spectrum between the anomeric proton at δ 4.20 (H-1 of Xyl 1) and the carbon at δ 90.7 (C-3) showed that one of the xylopyranosyl units was linked at C-3 of the aglycone. This was also confirmed by the correlation between H-3 (δ 3.15) and the anomeric carbon at δ 107.5 (C-1 of Xyl 1). Further correlation observed between the anomeric proton signal at δ 4.49 (H-1 of Glu) and the carbon at δ 81.4 (C-4 of Xyl 1) suggested the location of the glucopyranosyl unit at C-4 of Xyl 1. Finally, the correlation observed between the signal at δ 4.47 (H-1 of Xyl 2) and the carbon at δ 86.2 (C-3 of Glu) showed that the second xylopyranosyl unit was located at C-3 of the glucopyranosyl. On acid hydrolysis, compound 1 yielded glucose and xylose, which were identified by TLC comparison with authentic samples. The common D-configuration for glucose and xylose was assumed, according to those most encountered among plant glycosides [6] . Consequently, the structure of compound 1 was elucidated as 3-O-β-D-xylopyranosyl-(1→3)β-D-glucopyranosyl-(1→4)-β-D-xylopyranosyl-3β-hydroxy-13β,28epoxyoleanan-16-oxo-30-al, trivially named (ardisikivuoside). Supplementary data: 1 H, 13 C NMR, COSY, HSQC and HMBC spectra for 1 are contained in the supplementary data, as well as MS.
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